In 185 callitrichids of exactly known age the occurrence of mesangial IgM-deposits and mesangiallesions has been evaluated. Mesangial IgM-deposits were observed already in early infancy, at that time without morphological sequelae. Signs of mesangiallesions were first observed in a 3-months old animal and with a sharp increase of mesangial lesions between 4 months and one year of age all suggesting an onset early in life. In contrast in higher age groups a significant number of animals suffered from glomerulosclerosis without IgM deposits, which could be interpreted as 'old age nephropathy' independent from IgM-nephropathy.
characterized mainly by mesangial IgM deposits, mesangial cell proliferation and mesangial matrix increase leading to glomerular sclerosis has been described in callitrichids (Brack 1988 (Brack , 1990 . Progress of the disease refers to progressive alterations of the individual glomeruli as well as to the increasing number of glomeruli involved, but also to secondary lesions such as the response of the Bowman's capsules at contact with the expanding glomerular tufts, the extent of tubular atrophy or the kind and distribution of interstitial inflamma tion.
One of the still unsolved questions is to its age of onset and thereby to its nature. Does callitrichid IgM-nephropathy possibly begin already early in life like IgA-and IgM-nephropathies of man or is it a gerontological problem like old agenephropathy of rats (Goldstein et a1. 1988 , Masoro et a1. 1989 immunoglobulin-deposition preceding the morphological mesangiallesions? Therefore the renal tissues of 185 animals of known age used for both histological examinations and immunohistochemical IgM determinations were computed for the age distribution of immunoglobulin-deposits and mesangial lesions.
Materials and methods
The kidneys of 185 treated as well as untreated callitrichids ranging in age from newborn up to more than lO-year-oldanimals could be included in the present study. All animals were submitted for routine necropsy after natural death or following sacrifice. The light microscopical and immunohistological techniques applied to the renal tissues have been described before (Brack 1988 (Brack , 1990 . In short, light microscopy was performed on formalin fixed, paraffin-or plastic embedded tissues stained with haematoxylineosin, PAS and Masson's trichrome (paraffin embedding) or toluidine blue, resp. Movat's silver technique (plastic embedding). For immunohistochemistry frozen sections were laboratory Animals (1995) 29, 54-58 used in direct immunofluorescence techniques using commercially available FITC-Iabelled polyclonal anti-human IgM-antisera cross reactive with callitrichid IgM at working dilutions of I: 100 [Brack 1988 At light microscopy the animals' history, age, and gross lesions were known from the necropsy reports, whereas at subsequent immunohistochemical examination this information was unknown to the investigator.
For the present histological and immunohistochemical evaluation a simple positive: negative system was used without attempted grading because of the great diversity of parameters referring to I advance' as reported above.
Positivity in light microscopy referred to mesangial expansion and/ or glomerular sclerosis in the absence of other glomerular lesions such as glomerulonephritis, pyelonephritis etc. Glomerular sclerosis in animals below 4 months of age was generally not taken into consideration in order to avoid confusion with postfetal obsolence of non-connected glomeruli. In fluorescence microscopy only mesangial deposits (intraglomerular mesangial cells, Goormaghtigh cells, mesangial matrix} were regarded as positive, whereas staining of interstitial cells, and of glomerular or tubular basement membranes were neglected in the present study.
Based on these histological and immunohistochemical characteristics the findings were classified as (a) fluorescence and glomerulopathy negative [b} fluorescence positive, glomerulopathy negative lc} fluorescence and glomerulopathy positive ld} fluorescence negative, glomerulopathy positive With regard to the ages the animals were divided into the following groups: (a) newborn: up to one month of age (b) early infants: one to 4 months of age (c) infants: 4 months to one year of age (d} adolescents: one to 2 years of age (e} adults: one to 10 years of age with an additional 2-year spacing (f} old animals: more than 10 years of age 55 The age grouping is based on the known life cycle of callitrichids, which generally reach sexual maturity at approximately 1.5 to 2 years, and which have an average life span in captivity of IS to 20 years.
Statistical comparison of the groups relied on x 2 tests (Cavalli-Sforza 19891.
Results
A typical picture of advanced mesangial proliferation is shown in Figs 1 and 2 . The numbers of probands in the several groups are summarized in Table 1 . In one FITC-positive newborn fluorescence was observed within the nephrogenic blastema without the possibility to specify the cells. The fluorescing cells might be vascular precursors of mesangial cells, therefore the animal is considered as positive. Statistically the overall increase of IgM nephropathy with age is highly significant fX2 = 12.05, 24 degrees of freedom) with a probability of error better than 1% due to the sharp increase after 4 months of age. It is still highly significant (X2 = 45.4, 21 degrees of freedom, 1% probability of error) even if for methodical reasons the Brack newborns are discarded (which include also abortion, stillbirths or newborns mutilated immediately after birth).
Computation of only the IgM-deposits in the old animals against the others in order to define the IgM-nephropathy as 'old-age disease' did not reveal significant increase from infancy to old age, whereas the occurrence of fluorescence negative glomerular sclerosis increased significantly after one year of age up to 'old age' (X2 8029, 1 degree of freedom).
For better visualization the figures of Table 1 are plotted as percentages in Fig. 3 . Figure 3 shows the existence of mesangial fluorescence without recognizable mesangiallesions particularly in younger age groups up to 6 years. Mesangial fluorescence was present already in one S-day-old and one 24-day-old animal, in the 5-day-old one in the still active nephrogenic blastema, in the 2S-dayold infant in the extraglomerular mesangium (Goormaghtigh cells). The percentage of fluorescence + , histopathology ¢ renal tissues increased to approximately 20%, thereafter it decreased again. The oldest animal of this group was 6 years, 3 months, 16 days old.
IgM positive mesangial alterations apparently followed after a lapse of time. They were not observed in the newborns, the youngest infant with distinct FITC positive mesangial proliferation was 2 months, 24 days old. The prevalence of IgM positive mesangial nephropathy increased sharply during infancy, levelling at approximately 70% already in the group immunological and metabolic situation of all callitrichids. Similarly immunoglobulin deposition without accompanying nephropathy was also observed in man (Bloom et a1. 1978 , Cavallo &. Johnson 1981 interpreted as stimulation of mesangial cells by immunoglobulin deposits leading to increased matrix formation and followed by deposition of collagen fibrils (Sinniah &. Churg 1983) . The occurrence of an 'old age-nephropathy' in callitrichids can, however, not entirely be excluded. The observation of an increasing proportion of nephropathies without immunohistochemical demonstration of IgM parallel to increasing age might be an indication, although the nature of this is debatable. It could represent development of an 'old age-related' nephropathy independently from the IgM-nephropathy. Alternatively it could be late events of IgM-nephropathy, since even in fully developed FITC-positive callitrichid IgM nephropathy individual sclerotic glomeruli are usually fluorescence negative. A similar lack of immunoglobulin deposits in sclerotic glomeruli has been observed in human IgA nephropathy IParai &. Ghose 1985, Sessa et ai. 1989) . However, if the lack of immunoglobulin in such sclerotized glomeruli were indeed a late stage of immunoglobulin-nephropathies, the path~ay of the immunoglobulin loss is unknown.
< 1 m 1·4 m 4·12 m 1·2 y 2-4 y 4-6 y 6-8 y Age of animals at death of 4-to 12-month-old animals and retaining an average of 60 to 75% throughout all higher age groups.
Finally, mesangial alterations without demonstrable IgM deposits were not observed in infancy, the youngest animal being one year, 6 months, 6 days old. The frequency of FITC negative mesangial lesions increased steadily with increasing age, climaxing in the 8 to 10 year old group, thereafter seemingly decreasing again.
Discussion
The results of the present study contradict the callitrichid-IgM nephropathy being an 'old age-disease'. The morphological lesions develop already in the infants, apparently they follow a sequence of preceding IgMdeposits followed after some time by mesangial alterations. These assumptions are supported by statistics. Although the overall frequency of the disease increased significantly in infancy it lacked statistical significance in the occurrence of IgM positive mesangiallesions in older animals as compared to younger age groups including infants.
The demonstration of mesangial IgM deposits without morphological lesions in a 24-day-old baby marmoset, which corresponds to the observation of scanty mesangial IgA-and IgM deposits in 5-dayold rats lGoode et a1. 19881,indicates the development of first signs of mesangial immunoglobulin overload early in life. Its triggering mechanism is unknown so far, early intestinal lesions or infections might be speculated as well as the special 
